Richardson LA, Fister CL, Ramlo SE. Effect of an exercise and weight control curriculum: views of obesity among exercise science students. Adv Physiol Educ 39: 43-48, 2015; doi:10.1152/advan.00154.2014.-Awareness of effective weight management strategies is necessary to prepare exercise science students for future work with obesity. Exercise science faculty members developed a course related to exercise as a therapeutic tool and options available for weight loss. The purpose of the present study was to investigate student views of weight management and obesity, which can be a difficult task using traditional methods such as Likert scale surveys. To investigate student views relative to the course content, Q methodology, which is a mixedmethod research approach, was used at the beginning and end of the course. Students completed a Q sort, ranking 44 statements related to obesity in accordance to their own points of view. The pretest/posttest design enabled an opportunity to determine if course goals were accomplished and if student perceptions related to obesity were transformed. Factor analysis of precourse sorts revealed that students possessed a naïve singular view of weight-related concepts. Analysis of sorts at course completion resulted in a two-factor solution revealing changes in perspective; some students took on a health professional type of view, whereas others demonstrated antifat views. In conclusion, the findings revealed key variables that should be addressed in curricula involving therapeutic obesity interventions. An improved curriculum based on these results should better encourage students to develop a broad comprehension of multifactorial causes and treatment for weight management and obesity. Implementing the use of Q methodology may serve as a valuable asset to measure and evaluate subjectivity of obesity discrimination. Antifat attitudes among exercise science students may influence future clients' potential achievements.
Q methodology; exercise curricula; mixed method; student views; obesity THE WORLD HEALTH ORGANIZATION defines obesity as "abnormal or excessive fat accumulation that may impair health" (31) . The prevalence of obesity among the American population has steadily increased over the past several decades (8, 9, 11, 26) , and researchers have estimated that this trend is likely to continue (8) . The need for trained clinical professionals to assist with weight management is imperative. Clinicians need to be mindful and receptive of evidence-based weight management treatments for obesity, such as pharmacological, surgical, and behavioral interventions.
Furthermore, awareness of weight bias stigmatization among clinicians must be addressed. Weight bias stigmatization in obesity literature is also known as antifat prejudice, weight stigma, antifat attitudes, or behavior against people of size (1, 5, 6, 17) . Healthcare professionals, such as physicians, nurses, medical students, fitness professionals, and dietitians, have demonstrated weight bias that could intervene with treatment success (17) . Stigmatization of obese individuals has been recognized to pose potential serious risks to psychological and physical health (17) . The need for comprehensive education programs, encompassing all aspects of obesity care, is vital in preparing preprofessional students to become competent and effective clinicians.
As future clinicians, exercise science students require training on obesity and how to effectively assist with weight management. Exploring exercise science students' perceptions regarding obesity treatment may be beneficial for developing effective course content and pedagogy that should be incorporated into the core curriculum. The aim of the present study was to investigate perceptions held by undergraduate students enrolled in an exercise and weight control course at a large public university. Specifically, the researchers investigated if and how students' views toward obesity and treatment changed from before to after course completion within a pretest/posttest research design.
This study took place at a large metropolitan campus located in the Midwest United States that offers an undergraduate Bachelor of Science degree in exercise science. The program prepares those wanting to pursue careers in a wide variety of occupations from personal training, fitness, strength and conditioning, and coaching to workplace health promotion. Additionally, it serves as preparation for graduate studies in physical therapy, occupational therapy, chiropractic, and exercise physiology. As part of the required curriculum, a course entitled "Exercise and Weight Control" was recently developed. The purpose of this course was to prepare students to become valued members of the allied healthcare team in the treatment of obesity and weight management. Course material stems from current literature and clinical guidelines regarding weight management, weight loss, and bariatric care. Course content includes the evolution and prevalence of obesity, classification of morbidity and mortality, pathophysiology of excess fat, fat metabolism, assessment of the obese client, exercise prescription, behavioral approaches, obesity treatment, genetic influences on obesity, and weight management.
Participants in this study were junior-and senior-level exercise science students enrolled in the Exercise and Weight Control course during a recent summer session. The study sought to investigate student views of those enrolled in the course. Twenty-two students (8 men and 14 women, mean age of 24.5 Ϯ 6.68 yr) volunteered and completed the study. Before the study, permission from the Institutional Review Board of the university was obtained, and participants signed informed consent.
METHODS
The researchers chose Q methodology to provide a comprehensive, empirical understanding of students' subjective views about obesity and exercise. Q methodology is a complete methodology such that it includes specific procedures, theory, and philosophy related to its purpose of objectively measuring subjectivity (3). Although Q methodology was developed Ͼ80 yr ago (24) , Q methodology remains relatively uncommon in behavioral and social science research (15, 18) . Q methodology is a unique mixed-methods approach that involves the systematic study of human subjectivity to provide a means to determine a specific population's subjective viewpoint(s), such as a class of students' views of obesity and exercise. Shinebourne (21) explained that Q methodology is ideal for researching the range and diversity of subjective experiences, perspectives, and beliefs.
The strength of Q methodology is that it does not seek to find the mean of a series of responses like typical Likert surveys but, instead, provides a way to determine the different views that exist about a topic in ways that preserve meaning (13) . Part of the uniqueness of Q methodology is that it correlates people, as opposed to the R method, which correlates items (22) . The other unique aspect of Q methodology is its technique, known as the Q sort, which allows participant to be actively engaged in the communication of their view as they make choices about the placement of statements into a grid. Using Q sorts within the factor analyses and the purpose of measuring subjective views puts Q methodology in a different classification from the typical statistical considerations necessary for R method studies (3) .
Any Q study begins with the development of the concourse, a collection of items consisting of statements related to the topic. In this study, the concourse was developed using an extensive review of obesity and weight management literature, content within the course, prior course evaluations, and sports science exercise concepts stressed within the program. Researchers selected 44 statements from the concourse that were representative of the subjective communications on the topic; this subset of statements is known as the Q sample. The 44 statements fit into 7 themes using Fisher's design principles (3): obesity attitudes, weight management, barriers to weight loss, pathophysiology of fat knowledge, causes of obesity, attributes to weight gain, and personal factors and individual responsibility. These themes encompassed major content areas of the course curriculum. Using Fisher's balance block design to produce a representative sample from the concourse, the Q sample construction was systematic (27) . Each theme contained specific statements representative of obesity and exercise within each theme. It is important to note that in Q methodology, the sample size is represented by the number of statements in the Q sample, not the number of sorting participants. Thus, the Q sample selection processes targeted a diverse representation of communications on the topic.
The Q sort involved a grid containing 44 cells equal to the number to statements in the Q sample with rankings between Ϫ5 (most unlike) to ϩ5 (most like) for each participant's sorting (1) . Researchers instructed participants to sort the 44 statements (Table 1) based on their views of obesity and exercise within the grid provided ( Fig. 1) and complete a brief demographic survey (age, sex, year in school, and estimated body mass index) along with open-ended questions related to current exercise and diet views, personal engagement in regular physical activity, and belief of exercise as a therapeutic tool. After completing their sorts, participants answered questions regarding their choices and the sorting process. Data were collected on the first and last days of the course for a pre-and postcourse comparison. Stability of views expressed via Q sorts is not of concern, as detailed by Brown (3) , who found that the replicability of Q sorts was typically 0.80 or better.
It is important to note that Q methodology does not depend on generalizability, as is often important in quantitative studies. Instead, generalizability in Q methodology is related to its ability to describe and facilitate understanding about the views for an individual or a specific group of people (25) . In this way, generalizations in Q methodology have to do with types such that for those who would also highly load on a certain factor, the factor description is sufficient to describe their view and provide useful insight (24) . A large number of persons on a factor is not required to lead to sufficient descriptions of each factor/viewpoint as a factor with five or six Q sorts represented provides highly reliable factor scores and relationships among the factors (3). In other words, factor size is not equivalent to its theoretical importance (3).
Data Collection and Analysis
For analysis, the Q sorts were entered into software specifically designed for Q methodology, PQMethod (20) . This software provides Q factor analysis such that those with similar views about the topic are grouped together. These Q factors denote qualitative differences in perspective (3). In addition, this specialized software produces descriptive tables providing insights about these views, including how these views are similar (consensus) and how they are distinct (distinguishing statements). This mixture of numeric and descriptive results from the analyses is representation of Q methodology as a mixed method within a qualitative-quantitative continuum (15, 18) .
Interpretation of the factors (participants' views) is based on the descriptive tables produced from the analyses of the sorts. PQMethod software provides analysis separating consensus and distinguishing statements, which provides salient and detailed reference to the different participants' views. The ability to interpret factor scores from Q sorts is based on these similarities and differences from patterns in the data. Also, using qualitative feedback from participants' postsort surveys assists and guides decisions during the analysis and interpretation stages (29) .
RESULTS AND DISCUSSION
Analysis of the students' precourse Q sorts revealed that all 22 exercise science students were represented by a single factor/perspective. Upon postcourse sort analysis of views, two factors/perspectives emerged. Researchers used the descriptive results to name and designate qualities of each factor. Researchers labeled precourse factor 1 as "naïve learners" and two postcourse factors 1 and 2 as "assimilator learners" and "askew learners." These three views are described next.
Precourse Sort
Precourse sort factor 1: naïve learners. Based on the Q sorts completed the first day of the course, student perceptions were represented by a single view/factor, signifying unison among the students labeled as naïve learners. Overall, this view was characterized by a focus on exercise concepts versus a comprehensive therapeutic approach to managing obesity and weight loss. For ease of discussion, statements placed in the ϩ5 and ϩ4 ("most like my view position") and Ϫ5 and Ϫ4 ("most unlike my view") are shown in Table 2 . At the beginning of the course, in statements placed ϩ5 and ϩ4 (most like my view), students primarily valued the importance of diet and exercise in weight management and weight loss (statements 31 and 25); this view is similar to what is typically found in exercise physiology textbooks. Students viewed obesity as being preventable and believed the most reasonable means to weight management were through caloric restriction and energy expenditure (statement 25). This factor also revealed a need to accept people of all sizes (statement 17). Thus, these precourse students conceptualized standard caloric intake and expenditure concepts as essential. However, statements placed Ϫ5 and Ϫ4 (most unlike my view) revealed that students were naïve to other clinical therapeutic interventions, such as bariatric sur-gery. Students positioned "Surgical bariatric interventions are the best methods for weight loss" (statement 43) and "Bariatric surgery leads to long-term weight loss and maintenance" (statement 5) as "most unlike my views," depicting resistance to current literature supporting the value of bariatric surgery for morbid obesity.
Postcourse Sort
The analysis of the post-course Q sorts revealed two factors/ views. The distinguishing statements (Table 1) is helpful in describing these views. Distinguishing statements for each factor are determined statistically based on statement grid position with a minimum 0.05 significance level. Distinguishing statements helped the researchers describe the two factors as assimilator learners and askew learners. Postcourse, eight students were represented by the factor 1 view and six students were represented by the factor 2 view. Of the remaining views, six students aligned as mixed views on both factors and one student did not complete the postcourse Q sort. As previously mentioned, a factor with five or six Q sorts provides reliability The ϩ5 position is most like the participant's view and the Ϫ5 position is the most unlike the participant's view. *Postcourse distinguishing item. †Unexpected findings.
to identify factor descriptions. The two views were distinct as demonstrated, in part, by the large number (more than half) of statements identified as distinguishing between the two views. Student perspectives differed from precourse (naïve learners) to postcourse (assimilator learners and askew learners). The postcourse factor structure, which found the two-factor solution, is different from the singular precourse factor structure. Additionally, upon examination of the characteristics of the sorts, each of these Q factors denoted qualitative differences in perspective, and, therefore, we can conclude that there was a change in student perspective from pre-to postcourse. In other words, the qualitative descriptions are unique for each Q factor.
Postcourse sort factor 1: assimilator learners. Students represented by postcourse factor 1, assimilator learners, held a positive and conventional exercise physiologist view valuing the importance of a multifactorial, evidenced-based, therapeutic approach to obesity and weight management. This view represents a change in perspective after completion of the course based on the description of this factor compared with the precourse factor. Assimilator learners have views reflective of course concepts recognizing the need for diet, exercise, obesity acceptance, and the need for social support with weight loss. Distinguishing statements, as noted in Table 1 , indicated two differing views at the end of the course. Statements "most like my view" from assimilator learners, such as "One can be overweight and still be healthy" and "Obese clients have high dropout rates from behavior modification interventions," represent a shift from precourse views with an emphasis on content from the curriculum and acceptance of obesity. Similarly, from the distinguishing "most unlike my view" statements such as "Lack of will power is a primary cause of high [body mass indexes]" and "I feel obesity is a preventable condition," this view demonstrates a shift from a naïve view to one that is representative of the multifactorial causes of obesity. Overall, assimilator learners divulged growth in their acceptance of obesity causes and treatments from precourse factor 1 naïve learners as described by their postcourse view.
Postcourse sort factor 2: askew learners. In contrast, students represented by factor 2 were identified as askew students with perceptions that emerged as superficial, lacking empathy, and with somewhat unrealistic expectations of weight loss with obesity. It appears that these students did not accept course concepts due to their focus remaining on diet restriction and energy expenditure while believing that obesity is completely preventable and perhaps easily controllable. The term "askew" was used to identify this group due to little change in their perceptions upon completion of the course. Additionally, these students placed a high emphasis on physical appearance. Distinguishing statements (Table 1) highlight the rigid views of these students. Statements aligning "most like my view" for this group of students placed statements such as "Physical appearance is very important to me" (statement 4) and "Everyone has control over their weight" (statement 15) with substantial importance. Despite completing the Exercise and Weight Control curriculum, these askew learners maintained a narrowed and unbalanced focus on accepting causes and treatments for obesity. Statement 23, "I feel obesity is a preventable condition," clearly describes askew learners' narrow view of obesity.
Unexpected Findings
Interpretation of the factors/views yielded surprising findings related to evidence-based treatment of obesity. Precourse and postcourse student perspectives shared one common theme related to surgical weight loss interventions. Overall, students' perceptions of obesity surgical weight loss interventions persisted as unfavorable throughout the course. Statement 43 remains a "most unlike" statement at precourse and for both postcourse factors/views despite examining the potential benefits of bariatric surgery for the treatment of morbid obesity within the course. Students' resistance to acceptance of bariatric surgical interventions is evident. Interestingly, statement 5 The ϩ5 position is most like the participant's view and the Ϫ5 position is the most unlike the participant's view. Figure 1 shows an example of the sorting grid used in the Q sort. Participants are instructed to read each statement in the Q sample. The participants' sort the statements relative to the others while placing them into the distribution grid based on the condition of instructions provided by the researcher. Example: students sorted 44 items related to their views of obesity and exercise on the first day of the course. Each item (statement) is printed on an individual strip of paper noted with a statement number (Table 1 ) and the number is placed on the grid in accordance with the students' judgment.
"Bariatric surgery leads to long-term weight loss and maintenance" shifted from "most unlike" toward a neutral view by the askew learners. Both surgical statements were not well accepted by the group of exercise science students as "like" their view. The Exercise and Weight Control course reviewed and discussed the many trends in weight management and weight loss. Research states that for many people struggling with obesity, the long-term effects of diet and exercise can be relatively poor (4, 7, 11) . According to Wyatt (31) , evidencebased treatment strategies for obesity treatment may include diet modification, increasing physical activity, and pharmacology as well as the growing use and advantages of surgical procedures to be emerging clinical standards of obesity care. Bariatric surgery is a viable option for those with morbid obesity. Surgery provides greater weight reduction benefits compared with other medical therapies resulting in substantial and durable treatment for obesity (4, 7, 11) . The outcomes from this study indicate that students' acceptance of bariatric surgery needs further attention. Future studies using Q methodology to investigate obesity views should include additional statements regarding surgical interventions and weight loss within the Q sample. Negative views regarding the growing trend in surgical interventions may result in students being unprepared for supportive relationships with future clients or patients who would best be served with this type of intervention.
Conclusions
The results suggest that exercise science students entering this course initially held a simplistic and naïve view of obesity and weight management. Understandably, their focus is primarily on energy expenditure with little exposure to other contemporary approaches in previous coursework within the exercise science curriculum. "Curriculum that focuses on health and ideal body weight may lead students to automatic negative associations with obesity" (5) . This focus can be used to explain the precourse single-factor view that was found in this study (naïve learners) and has implications for the overall exercise science curriculum. For many students, the Exercise and Weight Control course is the first exposure to the pathophysiology, psychosocial, behavioral modification, and surgical approaches to obesity. In other words, students' prior studies and focus in other exercise science courses have been centered on basic exercise theories and rationales; this may predispose them to a narrow lens of behavior change. The heterogeneous factor structure of postcourse views implies a change in students' views at the termination of the course; however, negative views still existed in the majority of students. Again, such predispositions may stem from inexperience with course content leading to misconceptions. This advises the need for additional education across the exercise science curriculum. According to Chambliss (5), many students pursuing exercise science degrees hold keen interests in athleticism, health, and physical function. Factor 2 (askew learners) in the postcourse results shows these similar ideologies. Greenwald and Banaji (10) deemed that past experience or prior exposure influences ones' views of biases. Factor 2 students may be less likely to adopt and accept new learning concepts and overall comprehension of course material due to personal experience. Students' interests in athleticism, health, and physical function may contribute to negative attitudes of obesity. Negative perceptions may impact the clinician-client relationship, which could reduce effectiveness of care and success of adherence (2, 16) .
Identification of the problem. Antifat bias, weight discrimination, and overall negative attitudes regarding people who are overweight exist in many domains, such as education, employment, health care, and media (17) . It is paramount that clinicians in health-related fields recognize the complexity of obesity and effective support for appropriate weight management strategies. To help reduce antifat bias, there is a vital need in curricula to address the multifactorial approaches of obesity treatment. Perceptions revealed from pre-to postcourse illustrate that course concepts are not well understood by students. Addressing changes to standard and often common curriculum are indicated based on these findings to prepare students working with complex diversities related to obesity care. Consciousness raising and encouraging acceptance of all special populations may help reduce bias.
Addressing the problem. It is the role of the exercise science curriculum to prepare students to work with special populations, paying particular attention to the obese population. Chambliss (5) emphasized the need for more education and awareness with weight management and obesity. Noting that better care of obese individuals begins through client-centered strategies and raising awareness of antifat bias. The current course curriculum examined in this study encompassed many areas suggested by Chambliss. Although not all students' perspectives of obesity and weight management changed postcourse, positive awareness may foster a reduction of negative attitudes. The results of the study warrant a focus of obesity awareness to be woven into additional exercise science courses. Antifat bias, weight discrimination, and the many facets of obesity are complex and vast; a single course may not be able to address the related content and student biases. Future studies should investigate exercise science students' views toward obesity and weight loss surgery with the possibility of embedding an antisurgery bias intervention into curricula. Emphasis on students' views on obesity surgery may amplify recognition and acceptance for bariatric clients.
Methodological approach. Using Q methodology allowed for improved understanding of students' views related to obesity that might not have emerged in Likert-type surveys (15) . In essence, this study provided a needs assessment, which can be a valuable tool to understand discrepancy among what is understood and what material should be implemented for learners (14) . Assessing students at the beginning of the course empowers instructors with the ability to dynamically modify coursework to fit the needs of the learners. Q methodology as a needs assessment tool in education may assist with recognizing students' subjectivity and bias. The ability to evaluate and assess student views may be a powerful screening tool for instructors not only for courses addressing obesity but other areas of study as well. Q methodology allows for unambiguous precision when examining human subjectivity because the Q sorts represent each individual's internalization of the statements that puts the observed at the forefront as they offer their subjective views. As such, there is no need for determining validity because it is not in question within Q methodology (3). Overall, this research highlights critical issues in exercise science curricula, including obesity bias. Future studies using Q methodology to investigate obesity views should include additional statements regarding surgical interventions and weight loss to further assess student views about these concepts.
What does this research add? The findings of this exploratory study reveal important issues related to student views about obesity and validate the need for comprehensive obesity education. It is the hope that the findings of this study begin conversation in this area of exercise science curricula research. Identifying key missing components within curricula may provide direction that should be revised across exercise science courses. The study supports the work by Roberts et al. (19) , which investigated teaching medical students about obesity. Addressing obesity and the many dimensions of the disease in undergraduate curricula may better prepare students for the growing population of obese patients. Implementing ongoing innovative needs assessment of students in courses offers benefits to evaluate if learning outcomes are being reached through both content and pedagogy. Furthermore, supplementary pedagogy within curricula such as problem-based learning, using overweight and obese case studies, may contribute to enhanced comprehension of clinical care for obesity and weight management. Finally, discriminatory bias based on physical size may become a barrier impairing success of health promotion (16) . Developing initiatives to raise awareness and understanding of obesity in health and wellness curricula is imperative for future clinicians who will work with a wide variety of clients dealing with increasing levels of obesity within our society. This article contributes to our understanding of how students currently view these issues, highlights the value of incorporating this type of needs assessment, and conveys important implications for improved well-rounded preprofessional preparation within exercise and sports science curricula.
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